Researchers have been more interested in the working population hoping to make the work more effective, more comfortable and more productive. Populations outside the work age such as children and the elderly have not been extensively studied especially in developing countries. In this study, anthropometric measurements were taken from a sample of the elderly in Bahrain to assess their body physique, and to provide anthropometric data that can be used in the design of products for them. In this regard, 39 body measurements were taken (age, weight, 08 standing heights, 3 lengths, 3 sitting heights, 11 circumferences, 2 skin-fold measurements, 2 hand measurements, 2 foot measurements, 2 anthropometric Indices, and 2 strength measurements). Results showed that Bahraini elderly were both overweight (males) and obese (females). In addition, there were statistical differences between gender groups and between age groups. Also there was a clear difference between the Bahraini elderly and elderly from international countries. Finally, some light was shed on the design of products for the elderly.
and total retirement. It is well documented that with aging many physical and physiological changes take place in elderly bodies, hence using data from other populations (e.g adults) for design purposes is not applicable changes are:
Physical changes:
of the strength that a person had at his/ her youthful peak from 25 to 30 (Hettinger, 1960) . Also, all sight aspects deteriorate. The ability of eyes to focus on objects (accommodation) declines. This is due to the loss of at old age, motor skills (manual dexterity and tactile feedback) deteriorate, and reaction time decreases. Balance is also reduced by the same age. Other body composition features associated with aging are the distribution of fat, a decreased elasticity of the skin, the atrophy of subcutaneous adiposities resulting in increasing tissue compression (Lipski, et al. 1993 ).
Physiological changes: By the age of 65 years old, 40 percent decrease in oxygen exchange, 25 percent decrease in respiratory system function, a the other hand, systemic blood pressure increases (Ogawa, et al. 1992 and Buskirk & Hodgson, 1987) . One of the major results of these changes is that fatigue occurs more rapidly.
Anthropometric surveys of the elderly are vital due to the fact that design solutions for the elderly, made in accordance with anthropometric guidelines, are often also easier to use for others who do not have the physical capabilities of young and healthy people. Besides, the elderly anthropometric studies lies in the relatively high number of home accidents among elderly people (Molenbroek, 1987) . Products or environments physical and psychological capacities of users are ignored. It is important design of their products should be made upon their physical, cognitive and anthropometric characteristics (Rosnah, et al. 2009 ). In Bahrain, a lot of attention is given to the elderly by both the government and private institutions. On the government side, two ministries participate in caring for the elderly: the Ministry of Social Development and the Ministry of Health. First, the services of the Ministry of Social Development are given through two care institutions:
and gives care to about 50 elderly. service to about 60 elderly. Second, Services of the Ministry of Health are given through two institutions: service to more than 130 elderly. medical Complex to care for al the elderly in Bahrain. On the private side, a great effort is given to the elderly through many societies and centres, of which:
area.
those who retired from work and who are willing to continue working as far as they are physically and mentally able to go on working.
considered.
between males and females, and between Bahrainis and elderly from other nationalities and providing anthropometric data which could be used for the ergonomic design of working and living environment and products such Bahrain, anthropometric research of the elderly for designer use has not been conducted up to the present.
Materials and Methods: 2.1) Research Design:
The largest part of this research is an anthropometric survey necessitating the use of a survey method. According to Groves et al, the survey is ''a systematic method for gathering information from a of the population of which the entities are members'' (Groves, Fowler, Couper, Lepkowski, Singer, and Tourangeau, 2004) . In addition, a comparative method is used. Almost all anthropometric studies need some kind of comparisons to see whether the differences between the individuals,
2.2) Population and sample:
a. Population: According to Bahraini Ministry of Health, the number of 87000) in 2011. However, the number is increasing. It is expected This increase is attributed to age longevity, health care and balanced nutrition (Habib, 2009 
Procedures:
The procedures of this research consisted of the following: 1. Administrative procedures: The researchers were faced with a challenge of locating their subjects. In Bahrain, the elderly can be met in the following is easier and more practical to take the anthropometric measurements from the elderly who reside in care houses where assistants, aids, and appropriate places for measurement are available. Therefore, it was decided that the study location will be at two day private care houses: UCO House for were taken, subjects' consents to participate in the study were taken. All participants were informed of the procedures and the measurements that will be performed, they were asked to sign informed consent forms approved by the administration of the care house they belong to. 2. Technical procedures: All measurements were taken with the following points in mind:
body dimensions as given in Pheasant (Pheasant, 1986) .
during summer (in June and July 2011) where subjects were wearing light clothes.
body weight evenly distributed on both legs.
on protocols as outlined primarily in Wright, Govindaraju, and Mital. (1997) , and also in Pheasant (1996) , Roebuck, (1995) and Smith, Norris, checked. Authors used the following measures to achieve this aim: a. Recorded measurements: All measurements were taken twice, and the mean was recorded. b. Prior to taking measurements, assistants were given two training sessions:
The theoretical session shed lights on how to carry out an anthropometric the readings. Whereas the practical session focused on practical issues of measurement and recorded the reading. The assistant who was observing then took the measurement and recorded it. A comparison between the two values was made. If the difference between the two measurements dimension he/ she was measuring. c. For measurements validation, the formula of Panchon et al's was used. (Panchon, et al. 2004 ). According to this formula, measurements are valid 2.7 Statistical analysis: The most widely statistical measures in anthropometric studies including the actual one are: mean, standard Table ( 2), shows the results of both th , 50 th , and 95 th ).
Results and discussion
dispersion. It has been found that the highest values were the triceps skin fold for males (33.9), the waist hip ratio for males (33.3), sub scapular skin fold for males (27.7), the triceps skin fold for females (25.7), sub scapular skin fold for females (24.3), weight for females (22.5) and for males (19.9). These values exceeded highly the values of all other dimensions which are generally small, meaning that the greatest dispersions are in circumference values for males (3.52), height for females (3.55), and However, as regards to the SEM, it has been found that the highest SEM values were arm circumference values for both females (6.45) and males (5.00). These results indicate that spread among the above mentioned anthropometric body dimension (arm circumference) is greater than spread among the means of other set of indices and dimensions. Therefore, design or redesign decisions where body dimensions and indices with large SEM b) Anthropometric Indices:
Waist to hip ratio (WHR): WHR is a simple anthropometric index for assessing the amount and distribution of body fat. It was found that WHR for male subjects was 1.06, and .90 for female subjects. These values showed that the male subjects were at risk of being obese at the abdominal region which indicates risk factor of being prone to heart related diseases (Alam, Larbi, Pawelec, & Paracha, 2011) . While female subjects of this study are considered to be within normal ranges in regard to WHR (Alam, Larbi, Pawelec, and Paracha, 2011) . Obesity in older age can be referring to sedentary lifestyle, as people in the Gulf area in general, and especially in Bahrain are more prone to inactive lifestyle. This can be due to many factors including weather conditions (hot and humid climate in most of the year time), traditions, and other factors related to the health status of the elderly. (Patil, Parale, Kulkarni, ratio, BMI, and waist circumference showed to be good predictors to coronary artery disease risk factors in the elderly. Body mass index (BMI): BMI was used in this study as it is convenient for this age group. In addition, it is used in many anthropometric studies to be associated with coronary heart disease in elderly men (Huang, et al. 1997) . Results show that males and females BMI means were 26.90 (SD 4.21) and 34.22 (SD 6.77) respectively. According to the World over), it is clearly seen that male subjects are regarded overweight, whereas female subjects are obese. Bahraini women used to be active income performing their own house works. They also had a share in their family income in the earlier years before the invention of oil in the country. Later, the living life had changed where women cut down their movement pattern and become prone to sedentary life style as part of a wealth in life style. This kind of life style continued, where nowadays, house works. Furthermore, other factors like dieting, health status are what (Corish and Kennedy, 2003) have suggested that height, weight, BMI and muscle reserves decrease with increasing age.
upper arm includes what is called the principal anthropometry measures circumference. The derived measures that derive from the principal of the area of the bone and muscle portions of the upper arm. It is and (39.7338) respectively indicating that they are around the 50th percentile. According to Frisancho (1990) , these values point out that the muscles of the male and female Bahraini elderly are of average values.
estimation of the area of the far portions of the upper arm. It has been (Bisai, et al. 2005 ). Table (4), demonstrates that in both men and women, height decreased at a constant rate with increasing age. Yet, Scheffe's test, indicated that fourth (90 and Over) (p< .000) groups. In addition, it is also taller than Table (4), furthermore demonstrates that weight in both men and women, decreased constantly with age. The calculation of Scheffe's test shows the the third group (p< .009) and the fourth group (p< .005). In addition, it is group (p< .058), the third group (p< .000) and the fourth group (p< .000). These results are consistent with Rosnah, et al. (2009) who reported that body weight and height declined with aging among elderly from different backgrounds (Malays, Italians, Canadians). Launer and Harris (1996) have also found almost similar results. They showed that BMI and height to decline with aging. On the other hand, they demonstrated that BMI values al. (2009) reported a decline in anthropometric measurements with the advancement of age among Cuban elderly men and women. The age of 70 years showed to be the decisive moment for the main anthropometric differences reported. Similarly, anthropometric values showed a decline in both elderly men and women of Santiago, Chile, where women tend to have a higher BMI values. However, men showed to be taller and heavier (Santos, et al. 2004 ). Table 5 Continued values of BMI than their counterparts from Europe, Asia, Africa, and the United States. Furthermore, it is to note that anthropometric differences are also seen among populations from developed countries. Women had higher values in BMI and triceps skin fold, whereas men had higher values in muscle mass (indicated by muscle circumference measurements and indices) (Launer & Harris, 1996) .
c) Anthropometric differences between males and females:

e) Anthropometric differences between Bahraini elderly and other nationalities
Second, providing anthropometric data to use in the future design: It has already been mentioned that human beings experience a lot of changes when they are old. In fact, these changes take place at all personality levels (somatic, cognitive, affective and spiritual levels). These changes should be taken into consideration when designing for them. It is worth mentioning that what has been deigned for use by younger adults does not of ergonomics discipline as design whether it is in its traditional form or in its new form of the universal design. It can be considered as a new to creating environments and products that are usable by all people to the greatest extent possible" (Mace, et al. 1991) . The Center for Universal Design of the School of Design at the State University of North Carolina, USA, has given seven principles that guide designers in their design endeavor. These are: the same mode of use.
abilities. regardless of experience, knowledge, language skills or levels of cognition and concentration regardless of environmental conditions and users' sensory capabilities.
arising from accidental or unintended actions. convenient with a minimum of fatigue. 7. Dimensions appropriate for use and comfort -they provide space and comfortable reach (Story, et al. 1998 ). Nowak (2006) stated: "By adjusting the articles of daily use, appliances, and interior furnishings to the dimensions and physical predispositions of the elderly, ergonomics not only provides this group of people with the facilities for living independently, but also contributes to the increase of their life comfort and often prevents them from dangerous accidents". Elderly ergonomic designs will not achieve their aims unless elderly abilities and limitations are known. In this study, various anthropometric measurements have been taken to be put at the hands of designers to use while designing for the elderly. The various standing heights, the lengths, the sitting heights and the circumferences are used in designing the reach wherever it is needed (at home, at work, at hospital). Strength measurements are to be used in designing work, tasks and operations that need grip, push, and pull. However, hand and foot measurements are used in the design of tools and clothing such as gloves and shoes.
Conclusion:
The aim of this research was to investigate the differences between the males and females subgroups, between the elderly age groups, and between elderly from Bahrain and elderly from anthropometric measurements taken from both the Bahrainis and from international subjects. Second, the anthropometric differences have been calculated. Third, anthropometric data are ready to use in design or redesign purposes. It is known that older people often have problems using everyday products because the design of many commonly used products do not take into account their limitations. Further, despite the fact that the authors were willing to measure as large a sample of the elderly as possible, the dispersion of the elderly among day care houses, their homes,
